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-o, --output=<filename> ????????????? <filename>?????
-Q, --no-logging ????????????
-q, --quiet ?????
-d, --debug ??????????????
-h, --help ????????
? 4.2: ?????????????????
????? ????
checkin VM?????????????????
mount <mount point> VM???????
file {plain,base64} <mode> <filename> ???????????
exec <command and arguments> ???????
umount VM?????????
checkout ???????????????
#!/bin/bash
EXEC_COMMAND=`basename $0`
COMMAND_ARGS=$@
OFFLOAD_COMMAND=/usr/local/bin/offld
$OFFLOAD_COMMAND -- $EXEC_COMMAND $COMMAND_ARGS
? 4.4.1: ????????????????????????
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?5? ??
5.1 ????
????????????????????????????? 5.1.1???????????
??????????????????????? 1??VM??? 4?????????? 1?
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????? 2??????????????????????????????????
??????????? 2???????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????????????
??????????????????????????? SA??VM? CA???????
?????????? 5.2????? D? VM? 1????????????????????
?????????? 5.1????
Computing
Host
Server
Agent
...
Gateway
Server
Cloud
Management
Server
Storage
Server
Virtual Machine Host
Virtual
Machine
Client
Agent
Virtual
Machine
Client
Agent
Virtual
Machine
Client
Agent
Virtual
Machine
Client
Agent
Virtual Machine Host
Virtual
Machine
Client
Agent
Virtual
Machine
Client
Agent
Virtual
Machine
Client
Agent
Virtual
Machine
Client
Agent
Computing
Host
Server
Agent
? 5.1.1: ??????????
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???????????????????????????????????????????
??????????????????????????????????????????CPU
??????????VM? CPU?????????????????????VM?????
? CPU???????????????????????????
????????????? VM????? 5.2?????? 4?????????????
???????????????????????????????????????? VM?
CPU????? 1????????????????? VM????????????100Mbps
? 5.1: ?????????????????
VM????
OS CentOS 6.4
CPU Intel Core i7-3770 @3.40GHz
RAM 32GB
Network 1GbE
Hypervisor Linux KVM
??????
OS Ubuntu 12.04
CPU Intel Core i7-3770 @3.40GHz
RAM 32GB
Network 1GbE
GPU AMD Radeon HD 6930
??????????
OS CentOS 6.4
CPU Intel Core i5-2410 @2.30GHz
RAM 4GB
Network 1GbE
?????????
CPU Marvell 2.0GHz
RAM 512MB
HDD 3TB  4
RAID RAID10
Network 1GbE
??????????
OS CentOS 6.4
CPU Intel Core i5-2400 @3.10GHz
RAM 8GB
Network 1GbE
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??? 1Gbps??????????? 2???????????????????????????
CPU??????????? 2GHz?????????????VM?????1GHz?500MHz
?????????? 2??? CPU?????????????
???????????????????????????????????????????
???? 5.1.2??????????????????????????? 10000x10000????
??????? 8MB????????????????????Linux???????????
?????????????? ImageMagick?????convert???????????????
??????????????? VM?? GPU??????????AMD????? OpenCL
SDK???AMD APP SDK????????????MatrixMultiplication??????????
???????????????????????????????????VM??????
????????????????????????? VM????????????????
????????????????VM?????????????????????????
???????????????????
? 5.1.2: ?????????
? 5.2: ????? VM??
Environment VM CPU clock VM Memory Network throughput
A 500MHz 1GB 100Mbps
B 500MHz 1GB 1000Mbps
C 1GHz 1GB 100Mbps
D 1GHz 1GB 1000Mbps
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5.2 fio????? I/O???????
?????????????VM?????????Virtual Hard Disk; VHD????????
?????????????????
1. VM????? VHD????? NFS????
2. VM???? NFS????????? VHD????? VM???
3. VM? VHD??????????????????????????
4. ?????? VM????? NFS???????
????????????? I/O????????????????????? 3???????
?????????????????? 4?????????I/O??????????????
?????????????? I/O?????????????????
?????????? I/O?????????????????? fio?????VM??? I/O
???????????VM?????NFS???????? I/O?????????????
??? I/O??????????????????????????????????????
???????? 4??????????????????OS????? I/O????????
???????VM???????????????????????????????????
???????????????????????????????????????????
???????????????????????????????? I/O?????????fio
??????? 5.3??????????????3???????????? 5.2.1?????
???rdr?rdw?sqr?sqw????????????????????????????????
??????????????????
? 5.2.1???VM??? VM? HDD??????????? VM???? I/O??????
???????????? I/O??????????????????VM?????NFS??
?????????????????VM???????????? 2?? NFS???????
???????????????????????????????????????????
??????????????????????????????????????????OS
? I/O?????????????????????????????????????????
???
? 5.3: fio?????????
ioengine libaio
direct 1
invalidate 1
size 1GB
bs 4k
iodepth 32
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I/O Access Type
VM local I/O
Remote mount I/O
? 5.2.1: VM??? I/O??
5.3 ????? 1?????????
VM???????????????????????????????????? 5.1.2??
? 10000x10000????????????????? 5.2??? 4??? VM????????
????????????????????????????????????????????
?????????? 1??VM?? 1??????????????????????????
? 5x5?10x10?20x20?????????????????? 5%?10%?20%????????
??????? 12????????????????? 10?????????????????
?????????????? 5.3.1????????????????? 5.3.2???????
????? A-D?? 5.2??????????????? 5.3.1?? Host??????????
?????????????????????????? 5.4????????????????
?? D? VM????????????????????
? 5.4?????????????????D????VM?????????? 5.3.1???
????VM??????????????????????????????????????
? 5.4: ??????????????????
??? ????? ??????? ????????? D ??????
blur5x5 10000x10000 6307KB 778.1 5.8
blur10x10 10000x10000 5219KB 810.3 7.6
blur20x20 10000x10000 4379KB 806.4 11.1
resize5p 500x500 90KB 28.6 1.7
resize10p 1000x1000 238KB 26.1 7.6
resize20p 2000x2000 707KB 37.7 11.3
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? 5.3.2: 10000x10000????????????????????????????
????????? 100?????????? 3-4?????????????? ImageMagick
? OpenMP??? CPU???????OpenCL??? GPU????????????????
???VM??? CPU??????????????????????????GPU?????
????????????????????????? CPU???GPU???????????
??????????????????????
? 5.3.1????????????????????????VM?????????????
???????????????A?C????????????????? B?D??????
???????????????????????????????????????????
????????????????????? I/O?????????????????????
??????????????????????????????????CPU???????
? 500MHz?????A?C??1000MHz??? B?D??????????????????
????????VM?????????????????VM?????? CPU??????
????????????????????????????VM??????????????
????????????????????????????????CPU?????????
???????????????????????????
? 5.3.2??????????????????????????????? 0.2??? 0.3?
????????????????????????????????????????VM??
????????????????????????????????????????????
???????????????????????????? VM?????????????
???????????????????????????????????????????
??????????????????????????????NFS???????????
???????????????????????????????????
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5.4 ?????????????
???1???????????VM???????????????????D?VM? 10
???????? VM?? 1??????????????????????????????
??????AMD APP SDK??????????MatrixMultiplication???????????
?GPU??????????????VM???? dsh???????? ssh????????
?????????????????????????????????? VM???????
??????????????????????????????????????? 1???
???????????????????VM????????5??????????????
???????
? 5.4.1??????????????????????????VM????????????
???????????????????????????????????????????
?????4.1????????????????????
1. VM???????????
2. ??????? VM???????
3. ?????????????
4. VM?????????
5. ?????
??????? 3???????????????????????????????????
???????????????????????????????????????????
???????????????????????
? 5.4.2??????????????????????????VM????????VM?
????????????????????????????????????????????
???????????????VM???????????????????10??VM??
???????????????????????????????????????? VM?
??????????????????????????????? 5???? VM?????
??????????????????????VM????????????????????
???????????????????????????? 10??????????????
????????VM????????????????????????????????
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? 5.5.1: ????????????????????????
5.5 ???????????????
???????VM??????VM????????????VM???VM??????
??????????????????????????????????????VM????
???????????????????????????????????????????
??TCP????????????????????????????????????????
???????VM?????VM? CPU????????????????????????
?? VM???????????????????????????????????????
????????????????????????????????????????????
??????????????????????????????????????????
?????????????D?VM???????????????????VM?????
?????????????????????????VM???????VM????VM?
?????????????????????????????????? blur???????
???????? 5.5.1????
??????????????????????????????????????????
????????????????????blur??????????????????????
???????????????????????????????????????blur???
???????????????????????????????????????????
blur????????????????????????? blur??????????????
?????????????????????????????????? VM???????
???????????????????????????????????????????
??????????????????????????????????? VM??????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????
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? 5.6.2: ??????????????????????resize5p?
5.6 ????????????
???????????????????????????????????????????
?????? 1????? 2???????????D?VM1-10??????????????
???????????????????????????????????????????
???????????? blur5x5? resize5p? 2?????????????????????
????? 10???????????? 5.6.1,5.6.3??????????????? 5.6.2,5.6.4
??????????????????????VM????????????????????
1????????????????
? 5.6.1,5.6.3????????????? 1??? 2????? resize5p, blur5x5?????
???????????????????????? 5.6.2,5.6.4?????resize5p, blur5x5??
???????????????? 2??????????????????????????
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? 5.6.4: ??????????????????????blur5x5?
??????????????????????????????
???? 5.6.2,5.6.4????????????????????resize5, blur5x5???????
????? 1?????????? 2??????????????????????????
????????????????????? CPU??? 4???? 8???????????
1?? CPU???????????????????????????????2??????
???????????????????????????????????????????
?????????????????????????
???? 5.6.2,5.6.4???????????????????? 5.6.2??????????VM
????????? 5.6.4????????????????????????????????
???????? 2????????????blur?????VM???????? resize???
???????????? 5.6.1?? 5.6.3?????????????VM?????????
????????????????????????????????????
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?6? ??
6.1 ???????????
??????????????????VM??????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????
?????????????VM????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????? VM????????????????????? I/O????????????
????????????????????????????????????????????
???????????????I/O???????????????????????????
???????????
6.2 ?????????
RaaS????????????????????????????????????????
????????????????????????????????????????????
Linux? control groups (cgroups) [22]?????????????????????? CPU??
??????????????????????? I/O???????????????????
???????????????????????? cgroups????????????????
???????????????????????????????????????????
???? VM?????????????????????????????????????
???????????????????????????????????????????
???????????????????
6.3 ??????????????
??????????????????????????????????????????
?????????????????????????????????????? SELinux?
???????????????????????????????????????????
???????????????????????????????????????????
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???????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????????????????
????? DoS?????????????????????????VM?????????
?? CPU???????????????????????????1???????????
???????????????????????????????????????????
?????????????????????????????
6.4 ???????????????????
VM????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????? I/O?
?????????????????????????????? VM???????????
???????????
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?7? ??
???????????????????? RaaS?????????????VM?????
????????????????????????????????
??????????????????VM???????????????????????
?????????????????VM?????????????????????????
?????????CPU????????????????????????????GPU??
????????? PCI???????????????????????????????VM
???????????????????1?? VM????????? VM????????
VM?????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????
????????????????????????????VM?????????????
???????????VM?? 1??GPU???????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????
?????????????????? VM??????????????????????
?? I/O?????????? VM???????????????????????
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??A CloudStack?????????
A.1 CloudStack???
CloudStack??????????????????????????????CloudStack??
? XenServer?Linux KVM?VMware vSphere?Hyper-V??????????????????
???????????????????A.1.1?????????WebUI?? VM?????
???????????REST API??????????????CloudStack?????????
?????? CloudMonkey???????????????? CloudStack???????
CloudStack ? Cloud.com ?????????????2011 ? 7 ??? Citrix ?? Cloud.com
?????????? 2012? 4?? Citrix?? CloudStack???????? Apache Software
Foundation (ASF)???????????????????????????????????
????????
? A.1.1: ???????????????
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? A.2.1: ?????????????
A.2 CloudStack??????????
????????????? CloudStack???????????? [23]??????? A.2.1
??????VM??? 4??????????? 1?????????????????VM?
HDD????? NFS??? NAS????????????CloudStack? KVM???????
??????? CentOS?Ubuntu????????????????? CentOS 6.5??????
??????????
?????????????????????OS????????????????????
????????? VM????????????????????????????????
??????????????????CloudStack??????????????VM?????
?VM?????????????????????CloudStack???????????????
??????????????? IP?????10.40.0.1?VM???? IP?????10.40.0.[11-
14]?NAS? IP????? 10.40.0.253???????? IP????? 10.40.0.254?????VM
? IP????? 10.40.1.[1-254]????????????????NAS??/primary?/secondary
???NFS??????????????????????????????????????
??????????????? 
mkdir -p /mnt/primary
mkdir -p /mnt/secondary
mount -t nfs 10.40.0.253:/primary /mnt/primary
mount -t nfs 10.40.0.253:/secondary /mnt/secondary 
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A.3 CentOS????????????
CentOS?minimal?????????????/etc/hosts???????????? Fully Qual-
ified Domain Name (FQDN)????????????? 
hostname --fqdn 
?????????????? SELinux?????????SELinux???????????
????????????CloudStack? SELinux?????????????????????
CloudStack??????????????????????????????????????
????????????????? 
sed -i -e 's/SELINUX=enforcing/SELINUX=disabled/g' /etc/selinux/config
setenforce 0 
????????????????CentOS? CloudStack??????????????Cloud-
Stack?CentOS?Ubuntu????????????????????????????????
? yum????? apt-get????????????????????????????????
????????????????????????????????????????????
???????????????????? 
echo "[cloudstack]
name=cloudstack
baseurl=http://cloudstack.apt-get.eu/rhel/4.4/
enabled=1
gpgcheck=0" > /etc/yum.repos.d/CloudStack.repo 
????NFS?????????????? NFS???????????????????
???? NAS??????? VM? HDD????? NFS?????????????? 
yum install ntp
service ntpd start
chkconfig ntpd on 
A.4 ????????????????
?????????????????????VM????????????????????
???????????????WebUI?????????VM??????????????
????? HA??????????????????
???/etc/sysconfig/network-scripts/ifcfg-eth0????????????? IP??????
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 
# /etc/sysconfig/network-scripts/ifcfg-eth0
DEVICE=eth0
TYPE=Ethernet
ONBOOT=yes
NM_CONTROLLED=no
BOOTPROTO=none
IPADDR=10.40.0.1
NETMASK=255.255.255.0
GATEWAY=10.40.0.254
DNS1=129.250.35.250
DNS2=8.8.8.8 
???yum????????? CloudStack???????????????????????
??? 
yum install cloudstack-management mysql-server 
????????????????????/etc/my.cnf?????datadir=?????????
????? 
innodb_rollback_on_timeout=1
innodb_lock_wait_timeout=600
max_connections=350
log-bin=mysql-bin
binlog-format = 'ROW' 
???????????????????????????????????????????
??????????? root??????? dbpassword?????? 
service mysqld start
chkconfig mysqld on
mysql_secure_installation 
??????????????????? CloudStack??????????????????
??????????????? 
cloudstack-setup-databases cloud:password@localhost\
--deploy-as=root:dbpassword 
????????????????????????? SELinux?????????????
????????????2??? OS???????????????????? cloudstack-
management???????? CloudStack?????????????????
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 
cloudstack-setup-management
chkconfig cloudstack-management on 
A.5 VM??????????
VM????????????????????????????????????????
cloud-agent? CloudStack??????VM????????????????????????
?????????????????? VM????????VM???????????? 
yum install qemu-kvm cloud-agent bridge-utils vconfig 
/etc/libvirt/libvirtd.conf?????????????? CloudStack?????????????
????????????????????????? 
listen_tls = 0
listen_tcp = 1
tcp_port = "16509"
auth_tcp = "none"
mdns_adv = 0" 
???????????? libvirtd??????????????libvirt? Xen? KVM???
????????????????????????????????????? 
sed -i -e 's/#LIBVIRTD_ARGS="--listen"/LIBVIRTD_ARGS="--listen"/g'\
/etc/sysconfig/libvirtd
service libvirtd restart 
?????????????????????????/etc/sysconfig/network-scripts??? ifcfg-
eth0? ifcfg-cloudbr0????????????????????cloudbr0??????????
?????????????eth0????????????CloudStack? cloudbr0??????
?????????????????????????????????
????????? eth0???? em0? p2p1?????????????????????
????????????????eth0?????????????????????????
??????????????/etc/udev/rules.d/70-persistent-net.conf?????????????
???????????????????????????
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 
# /etc/sysconfig/network-scripts/ifcfg-eth0
DEVICE=eth0
TYPE=Ethernet
ONBOOT=yes
NM_CONTROLLED=no
BOOTPROTO=none
BRIDGE=cloudbr0  
# /etc/sysconfig/network-scripts/ifcfg-cloudbr0
DEVICE=cloudbr0
TYPE=Bridge
ONBOOT=yes
NM_CONTROLLED=no
BOOTPROTO=static
IPADDR=10.40.0.11
NETMASK=255.255.255.0
GATEWAY=10.40.0.254
DNS1=129.250.35.250
DNS2=8.8.8.8 
???????????????????????? 
service network restart 
A.6 ????VM?????????????
CloudStack??????????????????????????????VM??????
?? ISO??????????NFS???????????????????????VM???
??WebUI???VM?????????????????????VM?????VM???
????????????????????? VM??????????? VM????? VM
?????CloudStack????????????????VM????????VM?VM??
????????????????CloudStack?????????????NFS???????
??????????
???? VM????? NFS????????????????????????????
???
40
 
service rpcbind start
chkconfig rpcbind on
service nfs start
chkconfig nfs on
mkdir -p /mnt/primary
mkdir -p /mnt/secondary
mount -t nfs 10.40.0.253:/primary /mnt/primary
mount -t nfs 10.40.0.253:/secondary /mnt/secondary 
???????? VM??????????????????????????????
/usr/share/cloudstack-common/scripts/storage/secondary/??????????????KVM???
???????????????????????????????????????????? 
cd /usr/share/cloudstack-common/scripts/storage/secondary/
./cloud-install-sys-tmplt \
-m /mnt/secondary \
-u http://cloudstack.apt-get.eu/systemvm/4.4/\
systemvm64template-4.4.0-6-kvm.qcow2.bz2 \
-h kvm -F 
???? VM???????????????????NFS???????????????
? CloudStack???????????????? 
umount /mnt/primary
umount /mnt/secondary
rmdir /mnt/primary
rmdir /mnt/secondary 
A.7 CloudStack???????
??????URL??????????A.7.1?????????????????????
??? admin??????? password?????????????????????????
????????????????????????????????????????????
?????????????????????????????????A.1.1????????
???????????????????????VM???????????????????
??????????????????????????????????VM???????
A.7.2????????????????????? VM??????????
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? A.7.1: CloudStack???????
? A.7.2: VM??????????
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